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Study on High Pressure Sound Velocity for Metal Aluminum

under Shock Compression Driven by Laser

TIAN Bao-xian, WANG Zhao, LI Ye-jun, LIANG Jing, HAN Mao-lan, TANG Xiu-zhang
(China Institute of Atomic Energy . P. O. Box 275-7, Beijing 102413, China)

Abstract: To study the high pressure dynamic response characteristics of metal alumi-

num, the high pressure sound velocity experiment was carried out with laser driven

shock compression loading method and window-VISAR method. The small scale target

structure was designed according to the simulation result of the key physical process for

high pressure sound velocity. The interference signals of the shock loading and rarefac-

tion process were successfully observed by streak camera. The longitudinal wave sound

velocity of metal aluminum sample is well consistent with the theoretical result.
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Fig. 1 Schematic of high pressure sound velocity measurement using window-VISAR method
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Fig. 2 Schematic of laser driven high pressure sound velocity measurement experiment setup
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Table 1 Simulation results

of high speed flyer driven by laser
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Fig.4 Structure and parameter of target
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Wave propagation for laser driven impact between flyer and target
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Fig. 5 Curve of theoretical sound velocity

vs shock pressure
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R2 BELHHNEGERRTIHEE

Table 2 Measurement results and uncertainties of experiment paremeters

h/pm d/pm u/(km e« s™1)

D/(kme+s 1) At/ns C/(km s 1)

10.15(0. 14) 20.10(0. 18) 1. 69(0. 08)

7.59¢0.11) 2.51(0.18) 7.92(0. 38)
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